We examined the association between caregiving for a spouse and preventive clinical services (self-reported influenza vaccination, cholesterol screening, mammography, Pap smear, and prostate cancer screening over 2 years and monthly self-breast exam) for the caregiver in a cross-sectional analysis of the Health and Retirement Study, a nationally representative sample of U.S. adults aged ≥ ≥ ≥ ≥50 years (N = 11,394). Spouses engaged in 0, 1 -14, or ≥ ≥ ≥ ≥14 hours per week of caregiving. Each service was examined in logistic regression models adjusting for caregiver characteristics. After adjustment for covariates, there were no significant associations between spousal caregiving and likelihood of caregiver receipt of preventive services.
O ver 6 million adults in the United States provide long-term, unpaid care to disabled elderly persons in their families, particularly elderly spouses. 1 These caregivers are at increased risk of mortality. 2 Possible explanations include higher rates of negative health behaviors and health outcomes among caregivers, such as not having enough time to exercise, forgetting to take prescription medications, fatigue, depression, and worse blood pressure and lipid control. [3] [4] [5] [6] [7] [8] [9] [10] It is unclear whether the association between caregiving and mortality is also mediated through poorer quality health care to the caregivers, including decreased delivery of preventive clinical services. Caregiving consumes time and financial resources that may interfere with proper preventive care. In the Caregiver Health Effects Study, there was no association between caregiving and caregiver receipt of immunizations 3 ; another study of caregiving found no association between caregiving and mammography, colon cancer screening, or Pap smear performance. 11 In contrast, another study noted that caregivers were actually more likely than noncaregivers to get flu shots and receive pneumonia vaccines. 12 These studies may have conflicting results due to differing study populations and the services examined. Studies focusing on health services delivered in the medical office involved select populations. 11, 12 For specific services such as influenza vaccination, caregiving could possibly provide increased opportunities through doctor visits provided for the caregiving recipient. Alternatively, for services that require an appointment such as Pap smears, caregiving could reduce the time available for such visits. Given the conflicting results of prior studies of caregiving's effect on the use of preventive clinical services, we examined the association between an extended list of preventive clinical services and spousal caregiving in the Health and Retirement Study (HRS). To our knowledge, the HRS has enrolled the largest number of participants in studies of spousal caregiving and health services to date and also has detailed caregiving data as well as clinical service information.
METHODS

Data Sources and Collection Procedures
The HRS is a biennial longitudinal survey of a nationally representative cohort of the U.S. population aged 50 years or older 13 ; for the purposes of this analysis, we analyzed year 2000 interviews. Both spouses within married households received a full interview. Our study sample included 11,394 married individuals aged 50 years or older with two respondents in the household who lived in the community.
The main outcome variables were caregiver self-reported receipt of preventive clinical services including influenza vaccinations, Pap smears, mammograms, cholesterol screening, and prostate screening over the past 2 years and monthly self-breast exam. The primary independent variable was the amount of informal caregiving provided. Respondents were classified as having received informal home care if they received in-home assistance with any activity of daily living (ADL), such as eating, transferring, toileting, dressing, bathing, walking across a room, or instrumental activity of daily living (IADL), such as preparing meals, grocery shopping, making telephone calls, taking medications, or managing money in the prior month from a relative (paid or not) or unpaid nonrelative with no organizational affiliation.
14 Respondents who did not normally perform an IADL, such as shopping, were not classified as having an IADL impairment nor as having received help for that IADL. The number of weekly hours of informal home care was calculated using the average number of days per week (in the prior month), and the average number of hours per day that respondents reported receiving help from their spouse. 15 We created tertiles of the number of hours of caregiving received, and from this we were able to create three categories of caregiving for the spouses. Caregivers were grouped into three categories: not providing care (noncaregivers), providing care for 1 to 14 hours a week, and providing care for more than 14 hours per week.
Statistical Analysis
To examine the association between the dependent variable of caregiver receipt of clinical service and the independent variable of caregiving, we examined each clinical service individually using logistic regression models. All analyses were weighted for differential probability of selection and adjusted for the complex sampling design of the HRS. 13 We tested for significant interactions between all covariates, and regression diagnostics were performed to check for model assumptions. All covariates reflect characteristics of the caregiver, not the recipient of care, except for the presence of paid (formal) home care ( Table 1) .
We performed sensitivity analyses where we excluded data obtained from proxy respondents (N = 1,290) but found little change in the results (results not shown) and therefore present the results including these data. Due to the possibility that we were overadjusting by including both caregiver comorbidities and caregiver health status in the model, we constructed models with and without caregiver chronic medical conditions based on the Charlson comorbidity index 16 and caregiver health status and found little difference (results not shown). This finding, combined with our reliance on self-report for caregiver comorbidities, led 
RESULTS
Of the 11,394 participants, 10,328 (91%) did not provide care to their spouses, 622 (5%) provided care 1 to 14 hours per week, and 444 (4%) provided more than 14 hours of care per week. Characteristics of participants by caregiving category are shown in Table 1 . Older persons (>75 years of age), women, African Americans, and people who had lower education, net worth, and employment rates, more comorbidities, and lower self-reported caregiver health status were more likely engaged in spousal caregiving. Rates of preventive service use across caregiving categories were relatively high (Table 1) . Table 2 shows the unadjusted and adjusted odds of receiving a health care service by caregiving category. In unadjusted analyses, provision of greater than 14 hours of caregiving per week was associated with significantly higher odds of the caregiver receiving influenza vaccination and slightly lower odds of the caregiver receiving cholesterol screening, mammography, Pap smear, and prostate examination, although only the association between Pap smears and prostate exams was significant. Greater intensity of caregiving was not associated with performance of selfbreast exam. After adjustment for other covariates listed in Table 1 , there were no significant associations between caregiving and caregiver receipt of health service measures (Table 2) .
DISCUSSION
Despite literature suggesting that caregivers frequently sacrifice their own health and well-being because of the demands of providing care, we found no evidence that caregiving was associated with higher or lower receipt of preventive clinical services for the caregiver. This suggests that the association between caregiving and increased mortality is mediated through other pathways warranting further investigation.
Our results are consistent with previous reports that found little association between caregiving and preventive health measures for the caregiver, either those care practices performed primarily outside the medical office or in the office. 3, 11, 12, 17, 18 It is possible that this older group of persons has firmly established health routines that are minimally impacted by relatively new demands such as caregiving. It is also possible that any caregiving demands are balanced by increased contact with the health care system through visits for the impaired family member. Contact with the health system can increase perception of the need for services such as influenza vaccination, cholesterol screening, mammography, Pap smear screening, and prostate examinations. 12 Such contact can also increase the opportunities for services that are relatively easy to administer, such as influenza vaccination. Finally, those who choose to become caregivers to begin with may have greater awareness of proper health behaviors and necessary services. Our study has several limitations. Our analysis was cross-sectional, and it is possible that a "healthy worker" effect exists, where persons who are healthier are more likely to become caregivers. 18 Although the HRS survey is longitudinal, the previous and subsequent waves dropped questions pertaining either to informal care for spouses or clinical services, limiting our ability to examine caregiving and clinical service use over time. The HRS relies on self-reported 
